Articles on the use of computer systems, both mainframe and minicomputer, in pathology laboratories have been prolific over the last few years. It might therefore be assumed that a discussion on the role ofthe microprocessor is essentially similar but on a smaller and humbler scale. I hope to show, however, that the microprocessor has a very distinct and significant role in the pathology department--it is increasingly becoming an indispensable component or 'tool' in analytical methodology and instrumentation.
The essential factor in distinguishing the microprocessor or microcomputer (in simple terms a microprocessor plus an operating system, input and output facilities and user memory) from the mini-or mainframe computer is its relatively low cost. The price of a fully comprehensive computer system for many medium and small-sized laboratories is prohibitive, but the 'micro' has changed this cost perspective and puts into the hands of the laboratory worker, or gives to an individual analytical procedure, tremendous computing power than can truly be said to be personal. The computer is under the control of and can be developed by the analyst him/herself for specifically tailored situations and needs that can develop commensurately with changes in the wider laboratory environment. It also means that much of the analytical computation, data handling and formatting, quality control, and the generation ofhard-copy results and work-lists can be performed off-line by a local work-station.
This can improve the turnover ti.me for obtaining results.
In many applications the microprocessor is 'embedded' within an instrument so that it controls certain features of the instrument but is 'invisible' to the user. From current laboratory magazines it would appear that for an instrument just to have a microprocessor gives it a distinct selling advantage. A summary of some uses that micros are being put to in laboratory practice include the following.
Control of mechanical processes (automation)
These may be pre-programmed, when a fixed sequence ofevents is followed, or may involve reactive processes in which some form of feedback loop is involved. 
Auto-diagnostic routines
The microprocessor can self-test its own circuits and instrument features. This is useful in trouble-shooting and in faultidentification, especially with the increasing complexity of modern instrumentation.
Computation of data (1) (5) All data, results, comments etc. can be dumped directly into the mainframe computer, rapidly and in any format.
(6) Local print-outs can be produced. They may be used for urgently required results and also as a back-up against main computer failure and other down times.
The feasibility of controlling the spectrophotometer and sampler/dispenser components directly using a HewlettPackard desk-top microcomputer has also been investigated and found to be quite possible.
Gamma counter-Hewlett-Packard link
The system configuration is a Nuclear Enterprise 1600 gamma counter linked to a Hewlett-Packard programmable microcomputer via an RS 232C interface. The micro performs data reduction ofradioimmunoassays such as thyroxine, cortisol, TSH etc. Different radioimmunoassay tests yield different theoretical best-fit curves of known ligand concentration plotted against a function of the gamma-emmission count rate. The micro assesses the results for the best fit of four curve-fit methods: linear, semi-log, log-logit, and non-linear curve fits. The microcomputer also produces replicate spread percentage fitting error and goodness-of-fi values for each curve and will give a curve print-out for visual inspection. In these curve-fit methods the points may have to be weighted. The spline approximation method will connect all points with equal weighting. Spline F. Murphy Microprocessors in pathology plotting requires large memory capacity which has previously limited its use. However, modern micros with increased memory capacities have overcome this.
LKB-PE T link
Both the LKB calculating absorptiometer and the LKB reaction rate analyser have been linked to a Commodore PET microcomputer. The spectrophotometer has an automatic feed mechanism to handle up to 100 tubes for end-point chemistries:
output from the LKB is in the form of BCD (Binary Coded Decimal) and so is put through a BCD-digital interface for the serial IEEE. interface port of the PET.
The PET can monitor the enzyme reaction rates for linearity, and, if linearity is achieved within pre-determined time and limits, the PET can trigger the mechanism to add a starter reagent to the next test assay and move it into the read position. 
Conclusions
'Distributive' processing based upon several microprocessors each dedicated to a specific laboratory section, networked and sharing a common large data-base with multi-user capabilities may be an alternative to a single, central, large computer in the laboratory. This provides maximum flexibility of the system. Units can be interchanged and the system can be updated at a pace and cost suited to the particular laboratory's resources. Modification and development can be easily achieved without disrupting the whole system. The computer becomes a piece of laboratory equipment and not the sole province ot the 'computer professional'.
The attraction of the microprocessor to the laboratory is its extreme adaptability which brings growing computing power, at a comparatively low cost, into the hands of the laboratory worker. Increasingly, the use ofsuch microprocessing capability is limited only by the imagination of the user.
